ABSTRACT
Based on the antioxidant, anti-inflammatory, antiapoptotic and hepatoprotective properties of silymarin, the present study was conducted to investigate the effects of silymarin on oxidative stress paameters and hepatocyte apoptosis in experimental obstructive jaundice model. To the best of our knowledge, the effect of silymarin on obstructive jaundice has not been previously investigated in the literature.
Methods
The procedures in this experimental study were Whether there were any differences among the groups was evaluated by one-way ANOVA or Kruskal-Wallis variance analysis, where appropriate. When the p values from the variance analysis were statistically significant, the Tukey HSD or MannWhitney U multiple comparison test was used to know which group differed from any of the others. All results were accepted as statistically significant when p<0.05).
Results
The levels of MDA and GSH are summarized in Table   1 . Both plasma and liver levels of MDA were significantly lower in silymarin group than in the bile duct ligated group (p=0.008 and 0.001, respectively). Although liver levels of GSH were significantly higher in silymarin group than in the bile duct ligated group (p=0.001), there was no significant difference between the plasma GSH levels of these groups (p > 0.05). 
Discussion
Obstructive jaundice occurs from a variety of disorders resulting from the mechanical stenosis or occlusion of the biliary ducts followed by the failure of bile flow into the duodenum.
This blockage results in the elevation of potentially toxic bile acids in the liver and blood. Obstruction of the extrahepatic bile duct from the hepatic hilum to the duodenal papilla is considered extrahepatic obstructive jaundice which is mainly characterized by bilirubinemia derived from elevated direct bilirubin. This is not an independent disease but a symptom of various diseases.
Regardless Kwon et al. 15 investigated the underlying mechanism of beneficial action of silymarin and found that silymarin enhanced hepatic glutathione generation and this effect might subsequently contribute to the antioxidant defense of liver. Pramyothin et al. 16 also confirmed the beneficial roles of silymarin against ethanolinduced liver injury in rats and concluded that possible mechanism might involve its antioxidant activity.
In another study, Polyak et al. 17 suggested that silymarin exerted anti-inflammatory and antiviral effects, and it might assist in the management of patients with chronic hepatitis C.
As mentioned before, obstructive jaundice causes significant oxidative stress and inflammatory reaction in liver.
Thus, in the present study we investigated the effects of silymarin, which has anti-infammatory and antioxidant properties, on oxidative stress and the morphology of liver tissue in the obstructive jaundice model in rats. To investigate the mechanism of the therapeutic effect of silymarin, oxidative stress parameters for each group were measured. Both plasma and tissue levels of MDA were significantly lower in silymarin group than in the bile duct ligated group (p=0.008 and 0.001, respectively). Although liver levels of GSH were significantly higher in silymarin group than in the bile duct ligated group (p=0.001), no significant difference was found between the plasma GSH levels of these groups (p > 0.01). These results indicated that the protective effects of silymarin might be related at least partly to its antioxidant activity.
Conclusion
Silymarin diminished the harmful effects of obstructive jaundice on liver.
